Molecular exchange processes in partially filled porous glass as seen with NMR diffusometry by Valiullin R. et al.
Physical Review E - Statistical Physics, Plasmas, Fluids, and Related Interdisciplinary Topics 1997
vol.55 N3 SUPPL. A, pages 2664-2671
Molecular exchange processes in partially filled porous
glass as seen with NMR diffusometry
Valiullin R., Skirda V., Stapf S., Kimmich R.
Kazan Federal University, 420008, Kremlevskaya 18, Kazan, Russia
Abstract
The self-diffusion properties of hexane confined in porous glass with different filling fractions
were  studied  by  means  of  pulsed  field-gradient  spin  echo  diffusometry.  The  spin  echo
attenuation curves were analyzed over a range of 3.5 orders of magnitude. Only for the partially
filled sample was the shape of the echo attenuation curves found to depend on diffusion time.
This observation indicates a vapor phase contribution to the total diffusional displacements and
is interpreted by molecular exchange between the liquid and vapor phases. The distribution of
molecular residence times in the liquid phase is evaluated from experimental data. A thorough
analysis of this distribution function yields information about the nature of inhomogeneities of
the  liquid's  spatial  distribution  inside  the  porous  matrix,  including  typical  sizes  of  the
inhomogeneous regions and characteristics of exchange processes at the liquid/vapor interface.
The model is further substantiated by additional computer simulations.
